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There have been described from Japan a number of imagoes of 

the mayfly, bnt no special references were ever given to the life-histories 

of those forms. The aim of the present \vork is to describe the 

nymphal stages of some Japanese mayflies. The materials consist 

chiefly of the collections in possession of the 6tsu Hydrobiological Station 

and some others obtained by myself, comprising specimens not only from 

the vicinities of Kyoto and 6tsu, but also from ma'ly other parts of 

Japan. 

It is impossible for me at present to give any concrete accounts of 

their adult stages, since I am not as yet acquainted with the complete 

life-histories with the exception of a few species. 

The classification adopted in the present work is principa!Jy after 

J. A. LEsTAGE's system (1917 and 1921) which seems to me to be suited 

to the classification of the nymphs. Of the l 5 genera treated in this article 

containing 7 new species, r o are new to the mayfly-fauna of Japan. 

In closing, I am very grateful and offer my sincere thanks to 

Professor T. KAWAMURA who kindly read through this manuscript and 

aided me with much invaluable criticism and advice. I must also heartily 

r) Contribution from the Otsu ITydrobiological Station and the Zoological Institute, 

Ky6to Imperial University. 
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thank Messrs. R. TAKAHASHI and S. IssHIKI of Formosa for their 

kindness in giving me many Formosan materials collected by them. 

Order: EPHEMEROPTERA 

Synojms of the Japanese Famities1 

a. Mandibles generally with an external tusk-like ramus projecting 

forward from the mouth ; abdominal tracheal gills 6 or 7 pairs, 

two-leavej, linear, the margin plumously fringed with respiratory 

filan1ents . . .. . . . . .. .. . . . . . . . .. . . . . . . . . . . . .. .. . . . . . .. . . . .. . . . . .. . . . Ephe111ert"dae. 

aa. Mandibles without any such tusk-like ramus projecting forward as 

in a; abdominal tracheal gills generally 7 (often s) pairs, not 

plumously fringed as in a. 

b. Eyes dorsal; body and legs strongly flattened dorso-ventrally ; 

tarsal claw with lateral pectination of teeth ..... .f-Ieptagenii"dae. 

bb. Eyes lateral ; body-forms variable, usually cylindrical ; tarsal claw 

smooth or toothed below .................................... Baettdae. 

I. ramzly : Ephemeridae. 

R~ey to the Japanese genera of Ephemerz"dae\ 

a. Mandibular tusk very long, visible from above, with a conspicuous 

frontal prominence bifid at tip ; 7 pairs of gills present on abdominal 

segn1ents 1-7 ................................................... I. Ephe1nera. 

a:i. Mandibular tusk short, not visible from above ; fro'1tal prominence 

inconspicuous; 6 pairs of gills present on abdominal segments 2-7 . 

......... .••.••.•• ............................................. 2. .F'otamanthus. 

---- ---·----

1) In order to prepare the keys inserted in the following p:ige>, I have freely ust."1 
NmmnAM's key to the North American mayfly nymphs (1905, pp. 26-28), referring to EATON'S 

kc)S in his Revisional Monographs (1883-1888:;. 
2) Y. TAKAIIA51ll (1924, p. 379) described from Japan the imago of I'o~y1mtarsi> 

ltigac as a new species, but I have never found the nymph of this genus amoni! our materials. 
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I. Genus: Ephemera LINNE (1746) 

EATON, Rev. Mona<Jr., pp. 58-59; EsBEN-PETF.RSF.N (1910), pp. 72-73; LESTAGE 

(1921), pp. 182-185. 

Ephemera (?) j aponica MCLACHLAN (I 87 5)1 

(Plate Ill., Fig-s. I, rn-m) 
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DescripHon :-Body elongated and rather cylindrical (Fig. 1). Head 

narrowed anteriorly, with a co:-ispicuous prominence bifid at tip, and 

brown in colour. Pronotum somewhat arched above and with a pair 

of symmetrical linear blackish-brown marks. Antennae (Fig. 1b) long, 

at the joints of the basal halves provided with long hairs, while the 

slender apical halves are beset with very short minute hairs ; the basal 

two joints corpulent, the second of which is provided with a bush of 

hair. Mouth-parts are hairy as shown in Figs. 1 c, 1 d, 1 e, 1 f, 1 g, 1 h 

and 1 i. 1\fandibles with a large, long, brown, tusk-like ramus, curved 

outwards, of about Yz the length of the antennae and visible from 

above. J ,acinia of maxilla sn1all, narrowed toward the tip and armed 

with a few spines at its terminal end; maxillary palpus long and slender, 

3-jointed and nearly 3 times as long as lacinia. Labial palpus 2-jointecl, 

the basal joint flattened and the second widened distally, the latter with 

the outer surface pilose and the distal end spinous ; glossae and paraglossae 

large and oval in shape, the outer margins of the latter closely fringed 

with hairs. Median piece of hypopharynx nearly oval _and lateral pieces 

rounded. 

Legs strong, flattened, twisted, well adapted for burrowing ; femur, 

tibia and tarsus remarkably fringed with stiff hairs on the edges, and 

uniformly brownish in colour (Figs. ij, 1k, il); tarsal claw pointed, with­

out a'ly teeth. 

Abdomen cylindrical, not rapidly tapering backwards ; each segment 

I) EATON, Rev. Monogr., pp. 74-75 (McLACl!LAN, 1875, Trans, Entom. Soc. London) 
[Imago]. 
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brownish on the dorsum, and the ventral pale yellowish, \vith a pair 

of symmetrical linear deep-brown markings diverging posteriorly as illus­

trated in Fig. r a. Gills present on the abclominal segments from the r st 

to the 7th; of the r st segment small, linear, two-leaved, without any 

filaments (Fig. ml, but those from the 2nd to the 7th large, flattened, 

linear, two-~eaved, a'1d densely fringed plumously with many long purple 

respiratory filaments (Fig. 1111). All gills are directed backwards and come 

in co:1tact with their tips on the median line of the abdominal dorsum 

(Fig. r ). Caudal sctce nearly y:; as long as the borly, thinly fring·ecl on 

both sides (Fig. r). 

Sz~e: Lenf_,>th of body in well-grown nymphs ............... 18-r9 mm. 

Length of median caudal seta ........................... 8· 5-9 mm. 

Length of outer caudal setce .................................... 8 mm. 

Remar/..·s : There are some reasons to believe that this nymph 

corresponds to E. japomca McLACHALAN, the imago of which is alrear]y 

known in Japan1
• 

Localz'tz'cs: Lake Towacla, Prov. of Rikucht! (Northern Japan); Prov. 

of Shinano (Central Japan). 

Noles : One sp2cimen was captured by Mr. M. l\Ioc111zuK1 in Dec., 

r 9 r 7, at Kumazawa-tCige in the northern part of the Prov. of Shinano ; 

another was taken by myself in the middle of July, 1925, in a small 

creek running into Lake Towada, under a small stone covered by mosses. 

8 more specimens were obtained in Aug., 1 926, from Chigi-zawa or a 

branch of the Tenryt1 River, in southern Shinano, where it is sai'.1 to 

haYe live:! burrowing in the sandy bed of that stream. 

r) There are three Japanese species of Ep!temera de.scribed from imago specimen;, 
namely: E . .faponica, E. orienta!is McLACH. (1875) and E. strigata EATON [1892, Entom. 
JI. ]JJ., XXVIII, p. 302]. Recently J. A. LESTAGE has treated 4 Formosan species including 
E . .faponica in his "Tableau des Ephemera orientale.>" (1927, pp. 95-99), namely: E. farmosana 
UDIF.R (1920), E. Sauter/ ULMER (1912) and £. suppos1~a EATON (1883) . .E. oriental/> 
am! E. strigrda arc not treated in this key. 
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2. Genus: Potaman th u,s PrcrET ( r 843-1 45) 

Potamanthus luteus LINNE (J764) 

(Plate IV., Figs. 2, 2a-2i). 

VAYSSiimE (1882), p. 42, fig. 8; FATON, Rev. Mono6r., p. 79, Pl. XXX1; 

LESTM;E (HJ17), p. 261, Fig. 9, a-h, (192!), p. 193, Fig. 48, a-h. 

Descriph(m: Body elongated and cylindrical (Fig. 2). Pronotum broad, 

with rounded lateral margins, anJ yellowish green in colour. Abdomen 

pale yellowish, with irregular brown markings. \A.Ting-cases grayish 

brown and marked with blackish dots. Antennae short and slender, 

minutely setaceous (Fig. n). 

Labrum (Fig. 2b) nearly quadrangular in shape, strigose externally. 

Mandibles (Fig. 2c, 2d) armed with a single large tubercle on the outer 

side, being invisible from above or often only visible at its tip; canine 

well-developed, the outer surface bearing stiff hairs and small spines. 

Lacinia of maxilla (Fig. 2e) fringed with lines of dense hairs and with 

2 large spines at the distal end ; maxillary palpus 3-jointed and about 

twice as long as lacinia (Fig. 2e). Labium (Fig. 2£), palpus 3-jointed 

and pilose, glossae very small, paraglossae large and semi-circular. 

Median piece of hypopharynx obcorclate, lateral pieces oblong-ovate and 

pilose externally (Fig. 2g). 

Legs comparatively robust and pale yellowish in colour; internal 

edge of each segment armed with stiff hairs and minute denticles, but 

external edge with hairs only; distal end of the tarsus provided with 

bushes of hairs (Fig. 2h) ; tarsal claw smooth. 

Gills present on the abdominal segments from the 2nd to the 7th, 

their shape similar to those in Ephemera (Fig 2i). 

Caudal setCB about .% as long as body1 and fringed with long hairs 

on both sides (Fig. 2) . 

.'i'i":e : Length of body .. .. .. .. .. . .. . .. .. .. .. .. .. . .. .. . . .. .. . .. .. . . . 9-r o n1n1. 

I) Somewhat longer than in those described by European authors. 
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Length of median scta .................................... 7-7· 3 mm. 

Length of outer setm ....................................... 6-(J·8 111111. 

Localdz'cs: The Seta River, Prov. of Omi (U{,Ko, July, 1923; 

December, r 926 and August, 1 927) ; the TenryC1 RiYer, at Kami-ina 

and Iida, Prov. of Shinano (MAKIUCFll and KIT AH ARA, August, 1 92(1 ). 

I captured this nymph for the first time in the Seta River or the 

natural outlet of Lake Biwa, Prov. of On1i. 

under the stones in the bed of the rivers. 

This is rn:n11only found 

Tcxt-lignrc I. ? Fata 111a11t!111s sj>. 

A. Head, pronotnrn and left I st leg, XI 8 ; B. manclihlc, X 2(, ; C. Maxilla, X 33; D. 

Lab: um, X 33 ; E. Right <>th gill lamclla, X 20 ; F. l 'oslcriu1 ah<lominal sc~mcnts anrl 

camlal selac (dorsal view), X 18. 
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? Potamanthus sp.1 

( Text-fi/fure 1) 

I found this curious nymph (only one specimen m alcohol) among· 

the materials collected by l\Ir. R. TAKAHASHI in August, 1 926, at Taihoku 

(lat. 25"N), Formosa. This nymph is closely alliecl to the Polamantlms­

nymph, but its outermost canine of the mandible is conspicuously large, 

strong, spinous and hairy, projecting forward from the mouth and visible 

from above (Text-fig. 1, A and B). 6 pairs of two-leaved gills, which 

are similar in shape to those of Potamant/tw; found in the Kyoto region, 

present on abdominal segments from the 2nd to the 7th (Fig. 1, E and 

F). The dorsum of body is grayish-yellow brown, the \'entral side of 

body, antennae, legs and caudal setm pale yellowish in colour. 

Lcn&>th of body ...................................................... 9·5 111111. 

Length of median caudal seta ................................. 6·5 mm. 

Length of outer caudal setm .................................... y8 mm. 

In my specimen, the right labial palpus is abnormal in shape as 

shown in text-figure 1 , D. 

fl. Famz'ly : Heptageniidae 

Key to tlze .Japanese genera of Ileptagenz!dae 

a. Lamellm of the foremost and hindmost gills decurved beneath the 

body and contact at their tips, those of the 1st seg·ment remarkably 

enlarged. 

b. Head widest toward the front; 2 caudal setm2 
......... r. hon. 

bb. Head not widest toward the front; 3 caudal setce ............. .. 

• • • • .. • .. • • • • • • • • • • • • • • • • • • . . • • . . • • • • • • . . • . • . . . • . . • . • • . . • 2. l<!lzt'tlzro/{ena. 

aa. Lamellac of the foremost and hindmost gills not as in a, small 

and widely separated from each other. 

I) Potamantlms fermosus EATON (Trans. Ento111. Soc. London, 1892, p. 18G) has 

been described from Forn.osa. Recently Ci. ULMER (1919, Arrltiv j: 1Vaturg·., Jahrg. 85, 1\ht. 

A, Heft II, p. II) established a new genus Potamantlzodcs based upon this species. 

2) The median sda is degenerated in the well-grown nymi:>h, so that the ins~ct appears 
to have 2 caudal sctac. 
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b. 2 caudal setce1
............................................. 3. Epeorus. 

bb. 3 caudal setce ............................................. 4. Ecdyurus. 

I. Genus: Rhithrogena EATON ( r 88 r) 

N_111nph: EATON, Rev l\Ionogr., pp. 251-252; EsH.-l'F.TERSEN (1910), p. So; 

LESTAGE (1921), pp. r95-I9i· 

Rhithrogena japonica sp. nov. 

(Plate IV., Figs. 3, 3a-3.f; V., Figs. 3g-3n) 

Descrzptz'on : Ih1y strongly flattened dorso-ventrally, broadesL across 

the front of head, then from the middle of abdomen gradually tapering 

toward the end (Fig. 3). Head flattened, semi-circular in the dorsal 

view, not widened toward the front as in .Iron (details are described 

later on), with infero-lateral margins thin, flattened, sharp-edged and 

without fringes. Eyes dorsal. Antennae (Fig. 3a) short, usually· 33 to 

38-jointed and bare. Mouth-parts are shown in Figs. 3b, 3c, 3d, 3e, 3f 

and 3g. Labrum short and broad, nearly three times as wide as long, 

and its distal margin fringed with hairs. Mandible remarkably broadened 

distally ; the outermost canine the largest and minutely serrated along its 

outer margin ; molar of moderate size. Lacinia of maxilla armed with 

pectinated teeth on its outer margin ; maxillary palpus 2-jointed, the 

proximal one widened, the terminal one clavate, gradually acute toward 

the tip and the external portion scabrid with numerous dense combs of 

spinules. Labial palpus short and stout, densely pilose distally. Of 

hypopharynx, median piece is nearly quadri-lateral, lateral pieces small. 

Pronotum about 4 times as wide as long and brownish in colour except 

in the median line. 

Abdomen rather short, the dorsum brownish and marked with 2 

dark spots on each segment, the ventral side pale yellowish and only 

0:1 the last segment blackish brown (Fig. 3i). Gills present on the abdomi­

nal segments from the r st to the 7th ; lamellae thin, membraneous, 

I) The median seta is degenerated in the well-grown nymph :is in .Tron. 
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obtuse-ovoid, white (Figs. 3k, 31, 3m, 3n); respiratory filaments purple 

and branched palmately ; gill larnellae of the 1st segment conspicuously 

enlarged, decurved beneath the mesothorax, and having contact with each 

other at their tips (Fig. ,3i, 3j) ; those of the 7th segment also meet beneath 

the last abdominal segment (Fig. 3i), but smaller and laneeolate-ovatc. 

Legs short and flattened (Fig. 3, 3h) ; tibia and tarsus slender ancl 

bare; femur large, more flattened, with sctaceous external margins ; 

tarsal claw armed with a basal lateral tooth and with from 2 to .) 

lateral teeth near the tip (Fig. 3h) . 

. ) caudal sctCE, long, bare, fragile, pale, and several basal joints 

somewhat dark brownish. 

Sz"ze: Length of body .............................................. 9·5 mm. 

Length of median caudal seta 1 r mm. 

Length of outer caudal sct<:e ................................. r r mm. 

Remarks: The shape of the tarsal claw in the present species reminds 

us of that of the nymph of the European species Rh. ussingz'; the form 

of the labrum is like that of Rh. auranti"aca, and furthermore, the inner 

canines of the mandible arc quite peculiar, being of a distinct tubercular 

shape, while a number of gill fasciculations suggests a Rh. elongat?t!a­

type. All these remarkable differences in important characteristics seem 

to be reason enough for calling the present species a new one. 

I.ocalt'tz'es : Kyoto (April, r 926 ). 

The type specimen was captured by myself on April 24, r 926, 

under a stone in a rapid at Kiyotaki in the western suburb of the city 

of Kyoto. 

The other localities are: the Tenryti River, near Iida, Prov. of 

Shinano (UENO, September, 1926); the Kiso River, at Fukushima (K. 

1hMURA, May, r 927 ). 

Rhithrogena sp. 

Three specimens were taken by Mr. S. IssmKr on March 2 7, r 92 7, 

in a mountain torrent of Rai-sha (lat. ca. 2 2° 3o'N.), southern Formosa. 
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Head, thorax a'1d ab:lomen purplish light brown, each ab:lominal segment 

being marked with a pair of small light spots on the brown clorsum ; 

wing-cases dark brown or blackish. Gill la·11ellae large, thin and hyaline. 

,S'i?e : Length of body ................................................ 7-g n1n1. 

Length of antennae .......................................... 2-2 s 1111n. 

Caudal setce broken off and lost. 

2. Genus: Iron EATON (1883) 

Nymph : the literature is cited below. 

Iron sp. ? EATON 

7ron sp? EATON, Rev. J\fonogr., p. 245, Pl. LV; NEEDHAM (1905), p. Si; 
STEINMANN (rgo7), p. 75, Fig. l-6; LESTAGE (1917), p. 277, Fig. 14 a·f, 
(1921), pp. 197-199, Fig. 50. 

Descnptzon : Body strongly flattened dorso-ventrally, widest across 

head and mesothorax (Fig. 4). Head flattened, nearly semicircular in 

dorsal view and widened toward the front ; frontal margin nearly straight, 

infero-lateral margins thin, flattened, sharp-edged and closely fringed with 

fine hairs (Fig. 4a). Eyes large, on the dorso-posterbr part of hea'l; 

3 ocelli. Antennae short and slender, about 26-jointed and bare (Fig. 

4b). Pronotum narrow, about 4 times as wide as long, brownish in 

colour and with distinct G-shaped darker markings (Fig. 4). Outer 

margin of wing-cases blackish in the well-grown nymph. Mouth-parts 

are shown in Figs. 4c, 4d, 4e, 4£, 4g and 4h. Labrum nearly rectangular, 

somewhat widened distally, and its lateral margins hairy, while the interior 

margin armed with a few bristle-like spines. Outer canine of mandible 

armed with denticulations on the summit and its outer margin smooth and 

inner margin serrated ; inner canine spinulated. Lacinia of maxilla armed 

with large curved teeth on its summit and inner margin bearing two series 

of stiff hairs ; maxillary palpus as in Rht'throg-ena. Median piece of 
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hypopharynx rectangular. 

Abdomen short, flattened ; its dorsal surface, in the weH-grown 

nymph, blackish brown and marked with a pair of distinct dark spots 

on each segment ; ventral side yellowish brown. Abdominal segments 

from the 2nd to the 6th provided with 2 lateral triangular spine-like long 

processes directed outwards, but on the 7th with a single process only 

(Fig. 4j). Gills present on the abdominal segments from the rst to the 

7th; those of the rst conspicuously enlarged, membraneous, kidney-shaped, 

extending to the base of the 2nd legs and decurved beneath the rneso­

thorax; gills of the segments from the 2nd to the 7th ovoid in shap8 

and with thickened and fringed external margins. Each lamella so mew hat 

reddish in colour and with about r o palmately-branched purple respiratory 

fihments (Fig. 4k, 41, 4111 and 4n). 

Legs rather large, slender, but robust; femur, tibia and tarsus densely 

fringed with hairs on the external margins, femur being marked with 

some irregular dark bands; tarsal claw strong, armed with a basal 

lateral tooth and also ca. 5 lateral teeth % from the base (Fig. 4i). 

2 caudal setce, bare, fragile, and usually longer than the body. 

Size: Length of body ............................................. r r-r 2 mm. 

Length of caudal setce ............................ ; ....... r 5- r 7 mm. 

Loca!ttzes: A rapid torrent at Kiyotaki, west of Kyoto (UENO, April, 

1 cp6; l\fay, 1927); the Kiso River, at Kiso-Fukushima, Prov. of Shinano 

(KAWAMURA, November, 1926; K. MIMURA, May, 1927); in many alpine 

torrents on Mt. Tateyama, etc. (IMANISHI, July and August, r 927 ). 

1\lotes: This remarkable nymphal form is common in the swiftest 

part of the torrents in the above-mentioned localities and exhibits a well­

marked adaptaLion as dwellers of such a situation. It is an interesting 

fact that the present species is in the rapid at Kiyotaki the commonest 

associate of the larvae and pupae of Diptera-BLEPHAROCERIDAE1 as 

observed in the United States by J. G. NEEDHAM~. 

l) Accordin;: to i\lr. S11rno KITAGAMI, who has studied Japanese BLEPlIAROCERIDAF, 

three species of Bibiocep!wla, five species of Plti!orus, one species of B!epliaror:er,1, and 
also one species of his nc'W genus of this family are to be found !u this locality. 

2 ) i9o5, p. 59. 
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J• Genus: Ecdyurus EATON (1868)1 

Njmip!t: EATON, Rev. Monogr., p._277; Esn.-PETERSEN (1910), pp. 81-82 
LESTAGE (1921), pp. 203-209. 

Ecdyurus j aponicus sp. nov. 

(Plate VI., Ft'g's. 5, 5a-5m) 

Description : Body short and strongly flattened dorso-ventrally, being 

widest across head (Fig. 5) and from the middle of abdomen tapering 

rapidly. Head very large, thin, flattened, sharp-edged, oblong-elliptical in 

dorsal view, with rounded frontal margin; yellowish brown and with a 

pair of white spots between the eyes (Fig. 5). Antennae short and 

slender, 25-26-jointed and minutely spinulated (Fig. 5a). Mouth-parts 

are shown in Figs. 5b, 5c, 5d, 5e, 5£ and 5g. Labrum rhombic, with 

pointed infero-lateral borders and the distal margin fringed. Outer margin 

of mandible densly fringed with long hairs, outermost canine slender and 

serrated internally. Lacinia of maxilla armed with 3 large flat spines 

on its summit and with pectinated teeth on the outer margin near the 

summit, inferior margin closly fringed; proximal joint of maxillary palpus 

fringed externally and the distal one provided with thick growth of hairs. 

Median piece of hypopharynx obtuse, lateral pieces nearly oval and slightly 

recurved at the tip. 

Gills present on the ab:lominal segments from the r st to the 7th. 

Each gill lamella pro vi :led, except on the 7th, with respiratory filaments 

(Figs. 5j, 5k, 51 and 5m) ; lamellae of the 1st somewhat lanceolate, but 

those from the 2nd to the 6th small arid ovoid in shape, the 7th being 

the smallest and lanceolate. 

Of legs, femur broad and flattened, bearing a series of dense hairs 

and marked with 3 irregular transversal dark bands on the upper side ; 

tibia and tarsus remarkably long and slender; tarsal claw armed with 

a lateral process and two series of lateral flat sharp teeth, 5 of which 

1) Ecclyurus J'Osltidae Y. TAKAIIASlll ( r924) is reported from Japan, though its 

locality was not recorded. 
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being placed proximally and the other 5 distally (Figs. 5h and 5i). 

3 caudal seta:J, longer than body, and minutely setaceous, pale, but 

several joints near the base brownish. 

Size : Length of body . . . .. . . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. . . .. .. . . . . .. l 2 mm. 

Length of median caudal seta ................................. 20 mm. 

Length of outer caudal seta:J .. . . . .. .. .. . .. .. .. .. .. .. . .. .. .. .. r 7 mm. 

Localt"tz'es: The type specimen was captured by myself on May 26, 

1925, under a submerged stone on the wave-beaten shore of Lake 

Kawaguchi, at Funadzu (lat. 35°6o'N.), northern foot of Mt. Fuji, Prov. 

of Kai. 

Localities of the other specimens are as follows : Lake Towada, 

Prov. Rikucht1 (U f.·No, July, r 925); the Asahigawa River near Okayama, 

western Japan (KAWAMURA, January, 1918); the Yoda River, Prov. Shinano 

(MocmzuKr, November, 1917; January, 1918); a torrent at Minoo, near 

()saka (UENO, July, 1925) ; the TenryO. River, near Iida, Prov. Shinano 

(KrTAHARA, July, 1926; UENO, November, 1926); the Kiso River, at 

Kiso-Fukushima, Prov. Shinano (K. M1111URA, May, r 927); the Koto 
River, at Akiyoshi, western Japan (UENO, May, 1927); the Seta River, 

Prov. Orni (U f.No, August, l 927); Kajikawa, Prov. Hizen in Kiushiu 

(KAWAMURA, August, 1927). 

1Votes : This is the commonest nymphal form of the Heptageniidae 

which is widely distributed in Japan, and is found usually on the under­

side of stones in brooks, small rapids, rivers, or on open wave-beaten 

strands of lakes. 

Ecdyurus (sp. nov. ?) 

(Text-figure 2) 

This form was obtained by Mr. K. IMANISHI from 8 stations on alpine 

torrents of from l 290-2 r 20 m. above sea level in central Japan1. 

In spirit, body, antennae, legs and caudal seta:J are all pale grayish 

yellow in colour. Body widest across head and mesothorax. Head large, 

1) I wish, here, to express my best thanks to Mr. KINJI IMANism of the Entomological 
Laborat01y of this university for his kindness in allowing me to examine his specimens. 
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frontal margin without fringes. Antennae short, slender and bare. Eyes 

large; round, on the postero-lateral corners ; 3 ocelli. Mouth-parts arc 

similar to those of the preceding Ecdyurus. Abdominal dorsum marked 

c 

Text-figure 2. Ecdyums (sp. nov, ?). 
A. Left rst gill lamella, X 26 ; B. Left 3nl gill 
lamclla, X 26 ; C. Left 7th gill lamclla, X 26 ; D. 
Claw of right rst leg, XI 70. 

with irregular indistinct patterns. Gills white, present on the abdominal 

segments from the r st to the 7th, on the r st with a single unbranched and 

on the 2nd to the 6th branched filaments, the last bdng without any fila­

ments (Text-figure 2, A, B and C). Legs large ; femur armed with a series 

of stiff setc:e 0:1 the outer margin, but v.-ithout fringes of hairs as in 

Epeorus; tarsal claw strong, armed with about 5 la~eral teeth (Fig. 2, 

D). Caudal setce nearly as long as the bo:ly, bare or minutely ciliated. 

Sz'ze: Length of body ................................................ 7-ro 111111. 

Length of antennc:e ....................................... 1·8-2·5 mm. 

Length of median caudal seta ........................... 7-7·5 111111. 

Length of outer caudal setc:e ........................ 6· 5-ca. 7· 5 mm. 

Ecdyurus sp. No. r 

(Text-figures J mzd 4) 

A single specimen. Length of body g mm.; of antennae 2 mm.; 

caudal setce broken off. Head, thorax and abriomcn pale yellowish ; 

abdominal dorsum marked with grayish brown patterns as shown in 
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Text-figure 3 1\. Ventral sid~ of the body pale except its yellow 

A 

Text-figure 3. Ecd)'1tY1ts sp. :No. I. 
A. Xymph, <lor.,al view, X 8; B. Left 2. le:~, 
xs. 

Text-figure 4. Enlyurus sp. No. I. 

A. Left yd gill lamella, X 20; B. Claw of ldt 
!St kg, XI Jo. 

median line. Of legs, femur 

broad, flattened and \\'ith a 

irregu'ar dark ring marking on 

the upper side (Text-fig. 3B); 

tarsal claw armed with 2 lateral 

teeth % from the base (Text­

fig. 4B). Gill lamellae broadly 

ovate, white, with many respi­

ratory filaments (Text-fig. 4A). 

The specimen was taken 

by l\Ir. R. TAKAHAStll on 

October 23, 1927, i11 a rapid 

flowing creek at Sozan, near 

Taihoku, northern Formosa. 

Ecdyurus sp. No. 2 

This form was also caught 

by Mr. TAKAHASHI at Taihoku, 

northern Formosa (August, 

1 926 ). Seven specimens 

younger and well grown nym­

phs. In spir:t, body, legs and 

caudal set<e are brownish 

yellow in colour. In the largest 

i:1diYidual, the length of body 

7 111111., of meclian caudal seta 1 2 mm., and of outer set<e 1o·5 mm. 

4. Ge11us: Epeorus EATON (1881) 1 

Nymph: EATON, H.ev. J\Ionogr., pp. 237-238; E.-PETERSF.N (1910), P· 79 

LF.STA<al (!921), pp. 210-213, Fig. 53· 

1) Y. TAKAHASill (1924) de;cribecl from Japan the imago of his new species Epcorus 
ikanonis, but he gave no detailed description nor the locality. There are, however, some reasons 
for believin~ that there is no 1clalionship between his specie; and our two Epeonts-nymphs 
here described. 
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Epeorus torrentium EATON (1885) 

Epeorus torrenttitm EATON. EATON (1885), p. 237, Pl. LVI; LESTAGE (191 /), 

p. 319, Fig. 24, a-h, (1921), p. 213, Fig. 53 a-h. 

Localt'tt'es : A torrent of Omiyadani at Sakamoto, Prov. of Omi 

(Ui':No, June, 1926); a small stream at Yamanaka hot springs, Prov. of 

Kaga (KAWAMURA, July, 1924); the Tenryt1 River, near Iida, Prov, of 

Shinano (UENO, March, 1 927) ; the Kiso River, at Fukushima, Prov. 

of Shinano (Mr MURA, March, 1927) ; the Seta River (U f.:No, August, 

I 927 ). 

Epeorus latifolium sp. nov. 

(Plate VIL, Figs. 6, 6a-6o) 

Description: Body and legs pale yellowish or grayish, often brownish ; 

wing-cases grayish yellow or brownish ; caudal setal brown. 

Body strongly flattened dorso-ventrally (Fig. 6 ), broa•jest across head 

and mesothorax. Head large, thin, flattened, with fringed infero-lateral 

margins. Antennae (Fig. 6a) slender, nearly }4'. as 'long as head, 

having about 33-joints and minutely ciliated. Mouth-parts arc hairy as 

shown in Figs. 6b, 6c, 6d, 6e, 6f, 6g and 6h. Outermost canine of 

mandible well-developed, broad and serrated internally, the interior canine 

smaller and shorter. Lacinia of maxilla terminated by 3 stout tubercles 

of unequal size, with the internal margin bearing 2 long and short series 

of stiff hairs ; maxillary palpus 2-jointed, the distal one of which being 

densely veltinous at the terminal margin. Labium broad and stout, labial 

palpus with dense hairs on the distal joint. Median piece of hypopharynx 

sub-quadrangular, lateral pieces obliquely truncated. 

its lateral borders rounderl at the front corners. 

Pronotum narrow, 

Abdomen flattened; the segments from the 2nd to the 6th with 3 

lateral, triangular, curved, spine-like, sharp processes directed outwards and 

gill-lamellae attached to the center among· them (Fig. 6 o) ; each segment 

marked with a pair of dark spots on the dorsurn. Gills present o:i. the 

abdominal segments from the 1st to the 7th, those of the 7th being the 

l 

J 
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smallest. Each gill-lamella obliqully ovate in shape, with thickened external 

and antero-interior portions ; the external margin of the I St pair fringed, but 

those from the 2nd to the 6th the margin minutely spinulated at one 

part and the rest frhged (Figs. 6k, 61, 6m and 611); trachea branched 

arborescently and distributed chiefly at the internal thinr;er part. AU 

lamellae have finger-shaped purple respiratory filaments. Gill lamellae of 

the present form differs greatly from those in other Epeorus-nymphs in : (i) 

their size being co:ispicuously larger and (ii) they being reddish purple 

in colour and mottled o'.1 their internal thinner portion with distinct large 

and small round reddish brown or dark brownish red spots. 

Legs strong, fringed with long hairs on the external margins; 

femur large, broa~J and marked with 2 dark bands on the upper side ; 

tibia and tarsus long a·1d slender; tarsal claw armed with 5 distinct 

large lateral teeth at about % from the base (Figs. 6i, 6j). 2 caudal 

set<E, thick a'1d slightly longer than the body . 

• S'zze: Le.1!,>th of b'.)dy ................................................... r 1 111111. 

Length of caudal set<E ....................................... 1 2·5 mm. 

Localzft'es: The type specimen was taken by Professor T. KAWAMURA 

on September 14, 1 9 r 7, in a small inlet stream ' Shirisetunai' of Lake 

Shikotsu (lat. 42°45'N.), Prov. of lburi in Hokkaido. 

Similar forms have been also collected from: a swift torrent at 

Kiyotaki, west of Kyoto (UtNo, April, 1926; May, 1927); the lwakuni 

River, Prov. of Suwo, western Japan (YAMANOUCHI, April, 1922); Katajiri 

or the natural outlet of Lake Tazawa (lat. 39°431N.), Prov. of Ugo 

(KAWAMUHA and U f.:No, July, 1925)1 
; the Tenryfl. River, at Iida, Prov. 

of Shina•10 (U f.:No, Sep'.., r 926); the Kiso River, at Kiso-Fukushima, 

Prov. of Shinano (MrMURA, April, 1927); the Koto River, at Akiyoshi, 

western Japan (U f.'No, May, 1927); in many mountain torrents of from 

970-1686 m. above sea level, in the prov. of Shinano and Hida (lMANISar, 

July-August, 1927). 

1Votes : This nymphal form is always found under stones in r<ipid 

i) \Ve collccled in this brook a number of a caddi-;-wrnm Phy!opotamus and one of Lhc 

aquatic Rhyncota Aplzdorlzezi"tts nawae l\IATSUMURA. 
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torrents and rivers or open wave-beaten·shores of larger lakes, and ~eems 

to be widely distributed thoroughout Japan, although I have never had 

an opportunity to observe the imago of this nymph. This nymph is 

also distributed in torrents on higher mountains, such as, the so-called Japa­

nese Alps in central Japan, where its altitudinal distribution was observed to 

be as high as about 1 700 m. above sea level, at which the temperature 

is so low as ca. 5°C by day in August. In such high elevations, the 

full grown nymph (as large as 16mm.), which becomes a darker purplish 

brown, is taken at the middle of August, and therefore the emer­

gence of the subimago will probably occur in those days, although it 

has been overlooked in its imago stage because collections have not been 

made at the right date. 

Epeorus sp. (sp. nov. ?} 

( Text-:fi!fttre 5 and 6) 

This .h.peorus-nymph is the most remarkable one having a con­

spicuous mid-dorsal tubercle on the hinder margin of each abdominal 

A B 
Text-figure 5. .Epeorus sp. (sp. nov. ?). 

A. Nymph, dorsal view, X 12; B. Right leg, X 12. 

segment (Text-fig. 5A). Body, 

legs and caudal setce arc all 

purplish brown in colour. 

Abdominal dorsum of segment 

from the 4th to the 8th arc 

marked with distinct white spot 

as shown in the accompanying 

figure. 7 pairs of gills, white, 

large and elliptical-ovate in 

shape, and provided with 

purple-coloured respiratory fila­

ments (Text-fig. 6, A and B). 

Each pair of gill lamcllac 

covering those behind them, 

the 7th attaining a little beyond 
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the hind margin of the last abdominal segment. Tarsal claw strong, 

armed with both 3 inferior and basal-lateral teeth (Text-fig. 6,c:) . 

. ~·i~e (in mm.) : 

Localitic; Sozan Urai 
---- ---- -------~ -------!------

Length of body 

Length of antenna 

I .cn:~th of caudal scta 

9 7 

2 

ca. 6 

I,ocalt't1'cs and notes : Formosa. 4 nymphs (2 of which the younger 

sperimens l>eing as large as 

.L'illlm.) were collected by Mr. 

R. TAKAHAS:H in a rapid at 

Sr"iza•1, near Taihoku, (October 

23, 1923). Another specimen 

of a similar form was taken 

by him on October 1 7, 1927, 

at Urai. In the last named 

locality, its associate is a 

curious immature form of a 

stone-fly Pdtopa!r/. 
Tcxt-figucc 6. Epeorus (sp. nov. ?). 

A. Right Isl gill lamella, X 42 ; H. Right 2nd 

gill larnella, X 42: C. Claw of 2nd leg, X 125. 

III. Fmm'/_y: Baetidae. 

Ar~i· lo 1111: _fapall{:sc zcncm o.f Badz{!ar. 

a. Outer caudal seta; fringed on both sides~. 

b. 7 pairs of gills inserted laterally 0.1 abdominal segments r st to 7th. 

l) There ha~ been recorded from Formo3a Peltoperl1 farmosana KLAPAl.F.K (1913, 

Entom .. Md!., T, Nr. Ir, p. 123) [Li-:sTAc:":, 1927-Recuezl de !'Inst1~ut z;o!ogique Torky­

Rou;seau, T. I, fasc. 1, 1927, p_ 84]. On this Formo;an Pertoper!a-nymph, I shall rr.p01t 

in the other paper followin;?; this. 
2) Sometimes bare or minutely ciliated. 
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c. gills long, double and filamentous ....... 1. Para!eptoj>hlebt'a. 

cc. 1st pair of gills elongated lanceolate, but the other 6 pairs 

lamelliform and trifurcated at the tip ....... 2. Choroterpcs. 

bb. 5 or 6 pairs of gills present on dorsum of abdominal segments, 

double, but not linear, one pair more or less elytroid. 

c. 5 pairs of gills present on abdominal segments 3rd to 7th; a 

pair of dorsal tubercles on hind margin of each abdominal 

segment ; maxillary palpus shorter than lacinia .......... .. 

· · · · · · · · · · · · .. · .. ·................................ 3. I~phCJnerellri. 

cc. 6 pairs of gills present on abdominal segments 1st to 6th, on 

the 1st segment linear, but on the 2nd large, quadrangular 

and elytroid, covering the four pairs of gills behind ; no 

dorsal abdominal tnbercles as in c; maxillary palpus longer 

than lacinia . . . . . . . .. .. . .. . . . . . .. . . . . . . . . . . . . . . .. . . . . . 4. Crcn1s. 

aa. Outer caudal setai fringed on inner sides only. 

b. Body cylindrical, but somewhat depressed ; postero-latcral angles 

of hinder abdominal segments not produced into lateral spines. 

c. Gill-lamellae double or at least so on some of the anterior 

segments; the last joint of labial palpus obliquely cut ..... . 

........................... .. .... .... ..... ... . . .. ...... .. ... 5. Clo{;on. 

cc. Gills simple in all pairs and obtuse at the apex; the last 

joint of labial palpus not obliquely cut as in c. 

d. 3 caudal setai, remarkably fringed; the last joint of 

labial palpus somewhat dilated distally and rounded 

..................................... · ................. o. Ba{;'tzs. 

dd. 2 caudal setai, slightly fringed ; the last joint of labial 

palpus conical and acuminate at the summit ........ . 

.. · · · · · ........ · .. · .. · .... · · .. · .. · .. · · .. · · ...... 7. (?) Acr:ntrr:l!a. 

bb. Body cylindrical, but abdomen somewhat flattened ; postero­

lateral angles of hinder abdominal segments produced into thin, 

flat, sharp lateral spines. 

c. Fore-legs conspicuously fringed with series of long stiff setai ; 

gill-tufts present upon the bases of maxilla-, coxCB of fore-
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legs and bases of abdominal covering larnellce whirh arc 

usually dorsal and erect ..................... 8. C!ui·otonctcs. 

cc. Fore-legs without such conspicuous fringes as in c; no 

maxillary or caxal gills ; abdominal gil1s vvithout any gill­

tufts and double on the anterior segments ...... 9. Siph!urus. 

1. Genus: Paraleptophlebia LESTAGE (1917) 

Nymjlt: LESTAGE (1917), p. 342, Fig. 2;, (1921), pp. 222-225, Fig. 56. 

Paraleptophlebia (?)cincta (RErzrns) 

(Plate VIII., Figs. 7, 7a-7j) 

The following description is based upon only two poorly preserved 

old specimens. 

Dcscrzptz'on : Body slender and remarkably elongated and cylindrical, 

gradually tapering backwards (Fig. 7 ). Head of moderate size, wider than 

prothorax a'1d nearly triangular in dorsal view. Eyes lateral. Antennae 

(Fig. 7a) slender, about % as long as body, sctaceous and brownish. 

AbJorninal dorsum marked with a deep brown colour-pattern as shown 

in Fig. 7, the ventral side of ab::lomen pale yellowish. Pronotum and 

mesonotum brownish. Mandible short, broad, with two strong and acute 

canines, appendage tapering into a compact brush (Fig. 7c, 7d). Lacinia 

of maxilla (Fig. 7e) short, broad, truncated, bearing long hairs ; maxillary 

palpus slender and pilose. Of labium, glossae ob~ong-ovate and para­

glossae semi-ovate, their inner margin excavated (Fig. 7£). l\fedian 

piece of hyp:::ipharynx obovate, lateral pieces obtuse (Fig. 7g). 

Legs slender and weak; tarsal claw slender, pointed and armed 

with about r o to r 2 minute inferior denticles (Fig. 7 h). 

Gills present on abdominal segments from. the r st to the 7th, 2-leaved, 

linear acuminate, purplish, the margins from the 2nd to the 7th beset 

with minute hairs. 

Caudal setce long and provided with minute hairs ; several joints 
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near the base blackish brown, but the other distal joints pale yellow in 

colour. 

Szze: Length of body ................................................ 9·5 mm. 

Remarks: The caudal setm of Lej>tojJhlcbta (Paralcptoph!cbza LESTAGE) 

d11cta have been described as being nearly 1 ~ times as long as the 

entire body. Unfortunately, the setCE in our specimens had been broken 

off in part and lost, so that it was impossible to know exactly the 

relative length of them to the body length. But the examination of 

many other important features, and the comparison of the illustrations 

of the nymph of L. czncta in EATON'S ' Rev. Monographs ' have revealed 

us that these two specimens are undoubtedly identical with Para!ept. cz'ncta. 

Loca!zty: 2 specimens obtained by Prof. T. KAWAMURA on July 8, 

192-f, in a small creek at Yamanaka hot springs, Prov. of Kaga. 

2. Genus: Choroterpes EATON (1881) 

Nymjlt: EATON, Rev. l\Ionogr., p. IOS; LESTAGE (1921), pp. 228-22<). 

Choroterpes trifurcata sp. nm'. 

(Plate Xv~. Fz!;s. 16, 16a-16j) 

Description : Body somewhat depressed, widest across prothorax. 

11ead large, slightly narrower than pro11otum ; eyes dorso-lateral; 3 

large ocelli, lateral two of which being reniform (Fig. 1 Ci). .Antennae, 

in my materials. are all partly broken off and lost. Of mandibles (Figs. 

16c, r 6d), canines slender, elongated and toothed, n~dar in a large mea­

sure. Maxillary palpus slender and longer than lacinia, the 1st joint 

slightly shorter than the 211d and the 3rd together. ()f labium (Fig. 

r 6e), glossae very small and semi-ovate, paraglossac large, broadly 

rounde:J ; labial palpus slender and 3-jointcd. Pronotum short, with 

lateral margins straight, antero-lateral ang'es rounded, somewhat ard1cd 

dorsally and yellowish bro\vn. Legs slender (Fig. 1 (Jf) : hind kgs a 

little the longest ; pale yellowish, marked with irregular dark bands on 

femur; tarsus (claw excluded) nearly 7~ as long as tibia; tarsal claw 

well-developed, armed with a series of pectinations of ab'.)ut r 4 ftal 

' i 

l 
j 
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spines 011 the internal margin (Fig. 16g). Ab::lomen somewhat flattened, 

dorsum yellowish brown a'1d with dark markings except on the median 

line ; ead1 abdominal segment produced into flat acute but short spines 

at its postero-lateral corners (Fig. 1 6 )~ Gills present on the abdominal 

segments from the 1st to the 7th, on those from the 2nd to the 7th 

double, purplish, lamelliform, and divided into 3 long linear branches 

at the tip (Fig. 1 6i, r 6j), while on the r st being single and linear filament 

(Fig. I 6h). Caudal setffi longer than body and minutely ciliated. 

Sz':e : Length of body ................................................ 5·0 mm. 

Length of median caudal seta .............................. 6·8 mm. 

Antennae and outer setffi broken off and lost. 

Remarks: This nymph is very closely related to that of the 

European Cl!. pzeteh EATON in its mouth-parts, legs, etc., but, as 

far as I have studied in the literature, I have never come upon a nymph 

that has such remarkable trifurcated gill-lamellae. For this reason, I 

regard this nymph for the present as a new species. 

7-ocalt'tzes : 3 specimens collected by Mr. R. T AKA BASHI in Aug., 

1926, in a stream at Taihoku (lat. ca. 25° N.), Formosa. Yet unknown 

in Japan proper. 

3. Genus: Ephemerella vVALSII (1862) 

Njmiplt: EATON, Rev. Monogr., pp. 125-126; E.-PETERSEN (1910), p. 75; 

LE'.iTAGE (1917), p. 358, (1921), pp. 232-235. 

This genus includes the most striking nymphal forms which show 

great specialization in form and variability in size. They are, together 

with some IIeptagenzidae-nymphs, one of the most important elements 

of the brook-fauna in the Kyoto region, and are usually found under 

stones or on the bed of the streams in those local.ities. NEEDHAM1 has 

pointed out that " the nyrnphal differences are chiefly in the number and 

arrangement of the gill larnellae," and he explained that " these things 

are perhaps most subject to the influence of environment." The facts 
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are also true of our nymphs. Of the four Ephemcrel!a-nymphs, three 

seem never to have appeared in the literature of the mayfly nymphs 

until now, and hence are regarded as new for the present. 

R~ey to the Japanese sjJedes of the Ephcmcrel!a-nymjJhs. 

a. Head without any frontal spines. 

(3. Caudal setffi longer than body ; body of moderate size ........ . 

......... .... .. ..................... ............... ... E. !ongt'caudata nov. 

/3/3. Caudal setffi shorter than body ; body small, short and blackish . 

............................................................... E. nt'gra nov. 

aa. Head with frontal spines. 

(3. \V'ith 2 short tubercle-like frontal spines ........... . E. tubercu!ata. 

/3/3. With 3 conspicuous frontal spines ; caudal setm fringed remark­

ably ; femur of the fore-leg armed with a series of stout 

teeth ......... , ........................................... . E. trt'spz'na nov. 

Ephemerella longicaudata sp. nov. 

(Plate VIIl, Figs. 8, 8a, 8z'-8l; IX., Figs. 8b-8!t) 

Descrzptz'on : Body somewhat flattened, widest across mesothorax 

and 4th abdominal segment (Fig. 8). Head short, narrower posteriorly 

and arched above. Antennae long, slender, filiform and slightly ciliated 

(Fig. Sa). Eyes lateral, 3 small ocelli on the vertex of head. Pronotum 

rectangular, about 73' as long as wide and arched above. Mesonotum 

broad, slightly arched above and excised at the antero-lateral corners. 

Abdomen more flattened than the thorax, broadest at the 4th abdominal 

segment and thence tapering rapidly towcrrd the cauda. Lateral margins 

from the 3rd to the 7th abdominal segments terminate in acuminate flat 

spines. Each abdominal segment from the 3rd to the 8th is armed on 

the dorsal surface with a pair of symmetrical short tubercles directed 

backwards (Fig. 8). 

Mouth-parts are as shown in Figs. Sb, Sc, Sd, Se, Sf, 8g and Sh. 

Mandibles short and stout; outer canine strong, terminated into 2 apical 
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teeth, anrl serrated internally; internal canine smooth. Lacinia of maxilla 

large, terminated into 2 large curved spines ; maxillary palpus very small, 

about X as long as lacinia. Terminal joint of labial palpus rudimentary ; 

glossae small, but paraglossae large and obtuse-ovate. 

Gills present on abdominal segments from the 3rd to the 7th, double 

(Figs. 8, Si, Sj, and 8k). Each posterior lamella is invisible from above 

because it is covered by the immediately preceding one; the former, 

posterior lamella, V-shaped, shorter than the anterior and its margin cut 

into about r 4 small lobes (Fig. Si), but the latter, anterior lobe, sub­

quadrangular and acutely pointed at the inner apical angle (Fig. Si, Sj) ; 

lame!lae on the 7th segment very small and the posterior lamellae not 

cut into as in the preceding 4 pairs (Fig. Sk). 

Legs long and slender; tarsal claw armed with about ro to 12 

inferior minute teeth (Fig. 81). Caudal setffi strong, somewhat elastic 

and longer than the entire body. 

Body, legs and caudal setce grayish olivaceous yellow in spirit. 

Sz~e : Length of brx1y ................................................... r 2 mn1. 

Length of median caudal seta.............................. r 4 · 5 mm. 

Length of outer caudal setffi ................................. r 2· 5 mm. 

Remarks: The present nymph is closely allied to that of the North 

American Ephcm. bt'spziza of NEEDHAM\ but can be distinguished from 

that by the following features : (i) Maxillary palpus very short, almost 

X as long as lacinia (in E. bzspz7za hardly half as long as lacinia). 

(ii). Gill lamellae acutely pointed at the inner apical angle (in E bzspzna 

it is obtusely pointed). (iii). Caudal set:::e about r X times as long as 

body. 

Localz'ty : Lake Biwa, Prov. of Omi. 

3 specimens are preserved in the l)tsu Hydrobiological Station which were 

taken by Mr. l\L Moc HI ZUK I on May 2 r, r gr 8, under a stone on the 

shore of L. Biwa near the Station. 
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Ephemerella nigra sp. nov. 

(Plate IX, Figs. 9, 9a-911) 

Description : Body and legs remarkably brownish black in colour and 

often with a distinct w.hite mid-dorsal line (Fig. g). 

Body short, stout, rather flattened, broadest at prothorax. Head 

small, much narrower than p;-othorax; eyes prominently lateral. Antenna3 

(Fig. ga) short, sparingly setaceous, with about 27 joints and brown in 

colour. Pronotum large, rectangular, 7f as long as wide, remarkably 

arched above, with straight lateral margins and antero-lateral angles excised. 

Mouth-parts are as shown in Figs. gb, gc, gd, ge, 9£ and 9g. Labrum 

sub-quadrangular. Mandible short, l;>road, with strong and acute canines 

and small molar. Lacinia of maxilla short, truncated, hairy and with 2 

large, curved, serrated spines and 5 smaller spines at the terminal end ; 

maxillary palpus nearly as long as the lacinia. 

labial palpus rudimentary. 

Terminal joint nf the 

Abdomen short and more flattened than thorax, about half as long 

as wide, with lateral margins spinulated and from the 4th to the 8th 

segments terminated into flat lateral spines curved posteriorly. On the 

dorsum of abdominal segments from the 3rd to the 9th present a pair of 

symmetrical pointed tubercles directed backwards (Fig. gj). Ventral side 

of ab::lomen flat or slightly concave and reddish brown in colour. Gills 

present on abdominal segments from the 3rd to the 7th, double, that of the 

7th being very small and covered by the preceding elytroid one. Each 

anterior gill lamella thin, rnembraneous, ovoid in shape, bearing fine 

hairs along the margin a11d gray in colour; each posterior lamella from 

the r st to the 3rd pair is U-shaped o:-ie, each lobe of which cut into 

about 8 small lobelets (Fig. gk), while the 4th is not U-shaped (Fig. gl) 

an::l the 5th has only a fow lobed lamella (Fig. gm). 

Legs strong; femur spinous, tibia and tarsus hairy; tarsal claw 

armed with about 6-8 inferior teeth of unequal size (Fig. gh and gi). 

Caudal setre slender, about X as long as the body and minutely 
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ciliated . 

• S'zze: Length of body ................................................... 8 n1111.1 

Length of median caudal seta ................................ 5 mm. 

Length of outer caudal setffi ............................... 4·8 mm. 

Localt!t'cs : More than 100 specimens were collected by Prof. T. KAWA­

MURA and Mr. S. KITAGAMI on May 5, r 926, in a rapid "Toyama-zawa" 

(at about r 400 m. above sea level) near Yurnoto hot springs at Nikko, 

Prov. of Shimotsuke. 

Some more specimens from: a rapid torrent at K.iyotaki, west of 

Kyoto (UENO, April, r 926) ; the TenryO. River, near Iida, Prov. of Shinano 

(UENO, September, r 926); the Kiso River, at Kiso-Fukushima (MrMURA, 

l\fay, 1927). 

Remarks : Such a nymphal form of EPhemerella has never appeared 

in the literature, so far as I know. This attractive form is usually found 

attached to the sides of, or often under stones in running streams. Some­

times it is grubbed up from the muddy bed on the bottom of a stream, 

when its body and legs may be come upon covered with si'.t. It is 

interesting that this nymph is often seen in the barricade of stones of 

the caddis-worms, RhyacoPht'la and Pht'lojotamus. 

Ephemerella (?)tuberculata MORGAN 

(Plate X., Ft"g's. Io, Ioa) 

Unfortunately, the only specimen obtained by Prof. T. KAWAMURA 

111 the River Asahigawa near Okayama and kept in the collection of 

the Otsu Hydrobiological Station became dessicated, so that it can not be 

examined in detail. From the various features still recognizable, however, 

it is almost certainly E. tuberculata MORGAN. No other specimen has 

ever been gathered. 

Description : 

Ephemerella trispina sp. 110v. 

(Plate X., Ft!;s. II, na-nn) 

Body robust, broadest across mesothorax (Fig. 1 r); 

I) Often reaches I I mm. 
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colour grayish brown, dirty, covered with silt. Head short and much 

narrower posteriorly, and armed with 3 distinct large frontal spines, one 

median straight and the other two lateral curved inwards (Fig. 1 1, 1 1 a). 

Eyes large and lateral. Antennae (Fig. 1 1 b) short and slender, minutely 

spinulated. Pronotum large, about ~ as long as wide, rectangular in 

shape, with straight anterior and lateral margins, posterior margin well­

defined, and slightly arched ab:we. Mouth-parts are as shown in Figs. 

1 1 c, 1 1 d, 1 1 e, 1 1 f, 1 1 g arid 11 h. Mandible slender ; outer canine broad, 

acute, with 3 teeth at apex ; inner canine larger and pointed. Lacinia 

of maxilla terminating into 2 large, stout tubercles, a strong curved 

serrated spine and several small spines ; maxillary palpus % as long as 

lacinia, 2 distal joints together nearly as long as the proximal. Terminal 

joints of labial palpus only a conical rudiment. 

Abdomen flattened, broadest at the 5th segment and thence tapering 

rapidly toward the cauda ; postero-lateral corners from the 3rd to the 7th 

segments form each an acute spine directed backwards; on the dorsum 

of from the 2nd to the 7th segments a pair of large, strong tubercles 

present ; the ventral side of abdomen flat or somewhat concave and 

reddish or reddish yellow in colour. Gills present on the abdominal 

segments from the 3rd to the 7th, double, of the 7th being the smallest 

(Fig. 11k, 111, 11111 and 1 rn). Each anterior lamella thin, membraneous, 

obtuse ovoid, with thickened external margin and trachea arborescently 

developed; each posterior larnella, except on the 7th, cut into many 

small lobelets (Fig. 1 il, 11 m). 

Legs very strong ; femur of fore-leg large, robust and flattened, widest 

before the middle arid the inner margin armed with a number of strong 

teeth of unequal size (Fig. 11 i) ; the infero-terminal corner of tibia 

elongated in a long spine-like process ; tarsal claw armed with about 4 

small inferior teeth near the base. Femur of each leg marked with 2 

dark brown bands on the upper side, but tibia marked with only one 

black band (Fig. 1 ij). 

Caudal seta> about Ji as long as the entire bocly and pale-yellow­

ish; the median seta fringed on both sides, while the outer two setCD 

j 
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are fringed only on the inner side with long, white hairs, and on the 

outer side with short stiff hairs. 

Size : Length of body........ .. .. . .. . . . .. . .. .. . .. .. . .. .. . .. .. .. .. .. 1 o· 5 mm. 

Length of antenna . . . . .. . . . . .. . . . . . . .. . . . . . . .. .. . .. . . .. . . .. . .. . 1 • 5 n1m. 

Length of median caudal seta . .. . .. .. . . .. . .. .. .. .. .. . .. .. .. S·o mm. 

Length of outer caudal setffi ................................. 7·5 mm. 

Locaktz"es : 4 specimens were obtained by myself on May 19, 1 926, 

under stones in a swift torrent in Omiya-dani, Mt. Hiei, Prov. of 6mi. 

Also from: a rapid torrent at Kiyo-taki, west of Kyoto (Ufoo, June, 

1926); the Oshibora River, southern part of the Prov. of Shinano 

(KITAHARA, June, 1 926) ; the Tenryu River, near Iida, Prov. of Shinano 

(KrTAHARA, June, 1926; Ui'.:No, Sept., 1927). 

Notes : This is the rhost curious form of Ephemerella-nymphs in 

Japan which has 3 distinct spines on the head. It is found attached 

to the sides of sto:1es in swift torrents or rapid streams and has a 

body form remarkably well-adapted for such a situation. At the type 

locality, the larvffi of the net-winged midges are one of the commonest 

associates of this form, as in the case of Iron (already described in 

page 29). 

4. Genus: Caenis STEPHENS ( 1835) 

Nymp!i: VAYSSIJ~RE (1882), p. 71; EATON, Rev. Monogr. pp. 141-142; 

E.-l'ETERSEN (1910), p. 76; LESTAGE (1921), pp. 243-246. 

Caenis sp. 

Dcscriptt'on : Head, pronotum and rnesonotum and wing-cases brown, 

abjomen brownish above and pale ventrally; antennae, legs and caudal 

setffi pale. 

Body small and delicate, widest across pronotum. Head na::-rower 

tha~1 prothorax; eyes lateral; 3 ocelli, the lateral two of which being 

close to the eyes (Fig. 1 7 a). Antennae slender, weak, ciliated and 
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about Yz as long as the body (Fig. r 7b). Lateral borders of the 

broad pronotum dilated and slightly prolonged in front. Mouth-parts 

are shown in Figs. r 7c, r 7d, r 7e, r 7f, and r 7g. Maxillary palpus 

longer than lacinia (Fig. 17e). Of labium (Fig. 1 7f), glossae and 

paraglossae almost of similar size, labial palpus with the rounded last 

joint of moderate size. Abdomen narrowed posteriorly, some posterior 

segments being remarkably less in breadth than the anterior ones. Gills 

are present on the abdominal segments from the 1st to the 6th ; on 

the 1st a rudimentary, rod-like simple filament issuing from the antero­

lateral margin of the segment (Fig. 17i), on the 211d an enlarged quad­

rangular elytroid, coriaceous, with margins fringed with long stiff hairs 

and covering completely those 4 pairs of gills behind (Fig. nh, r 7j), 

while from the 3rd to the 6th smaller, delicate, thin and membraneous 

lamellce, ovate-triangular in shape and fringed with long, branched, 

respiratory filaments; these 4 pairs of gills are arranged imbricately 

under the elytroid gill covers (Fig. 1 7 h, I7 k, 1 7 l). Legs slender ; 

hind-legs the _largest, tarsus (claw excluded) about as long as the 

tibia ; claw smooth (Fig. r 7 m). Caudal setce weak and minutely ciliated. 

Abdomen arid elytroid gill-covers beset with short hairs and covered 

with silt. 

Size: Length of body ............................................... 3·8 mm. 

Length of antenna ............................................. 1 ·8 n1111. 

Length of median caudal seta .............................. 2·5 mm. 

J;.,ength of outer caudal setce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 mm. 

Locali"ty: Formosa. 

I found this attractive nymph (2 specimens) in a collection of Mr. 

S. IssHIKI'? on May 27, 1927, in a rapid at Rai-sha (lat. ca. 22°301 N.), 

Southern Formosa. No records from Japan proper. 

5· Genus: Cloi:!on (L.) BENGTSSON (1914) 

Nymph: EATON, Rev. Monogr., pp. 180-181; E.-l'ETERSEN (19101, pp. 76-77 

LESTAGE (1921), pp. 248-253. 
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Cloeon dipterum (LINNE 1761) BENGTSSON 

(Plate XI. Figs. 12, 12a-12p) 

Imag·o: EATON, Rev. Monogr., p. 182; MATSUMURA (1905), p. 161, l'l. X., fig. I I. 

Nymph: KLAPALEK (1909), p. 20; E.-PETERSEN (1910). p. 77, Fig. 68-59; 
LESTAGE (1917), p. 395, Figs. 42a-j, (1921), p. 253, Figs. 66a-j. 
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Description : Body elongated, cylindrical, broadest across mesothorax 

(Fig. 12 ). Face vertical and eyes lateral. Antennae (Fig. 1 2 b) slender, 

nearly as long as the body and slightly sc-taceous. Pronotum narrowed 

anteriorly, with rounded lateral margins. Mouth-parts are shown in 

Figs. 1 2c, 1 2d, 1 2e, 1 2f, 1 2g, and 1 2h. Lacinia of maxilla terminating in 

a short strong tubercle and the internal margin provided with a series 

of flat spines ; maxillary palpus slender, and longer than lacinia. Distal 

joint of labial palpus broadened distally and obliquely truncated at end. 

Legs slender and weak ; tarsal claw sharply pointed and armed with about 

10 spinules (Fig. 12i). 

Abdomen cylindrical, gradually tapering backward. Gills present 

on segments from the 1st to the 7th, double except the hindmost, and 

the 3rd the largest. Gill-lamellffi all similar in shape, foliaceous, and 

ovate; trachea plumatcly branched (Figs. 12j, 12k, 1 21, 12m, 12n and 

1 20). Caudal setffi slender and tapering, pale, several joints at about 

the middle blackish brown (Fig. 1 2); outer setffi fringed on the inner 

side only, but the median seta decked on both sides with long soft hairs. 

Body and legs gray-yellowish green, male being somewhat darker; 

each abdominal dorsum marked with blackish colour-patterns. 

Size (in mm.) : 

Female 
-- -- ----·---·-· -----1--·------

Length of body 

Length of median caudal seta 

Length of outer caudal setre 

lo-1r 

6-2-6-5 

7-7·8 

Male 

8·5 

6-5 

________________ , ___________ _ 

Lom!thes : Kyoto ( U f.::-w, April an l l\fay) ; Minoo, near Osaka (l\I. 

MocmzUKI, May, 1918). 
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Notes: In the Kyoto region, this species is the commonest ephe­

merid found usually in small silty pools such as are found with luxurious 

growths of cyperoceous plants and covered with Sjnrodela; e. g., I took 

it in a small shallow pool in the Botanical Garden of the Imperial 

University, where it lives in the quiet muddy bottom or may be seen 

hanging among the sedge-vegetation. In this region, the emergence of 

the sub-imago and the imago occurs at the end of April, lasting to the 

middle of May. 

6. Genus: Bal:!tis LEACH (1815) 

N_ympli: EATON, Rev. Monogr., p. 157; E.-l'E'J'ERSEN (1910), p. 78; LESTAGE 

(1921), pp. 257-261. 

Ba~tis bioculatus (LINNE) 

(Plate Xll, Figs. 13, 13a-13n) 

EATON, Rev. Monogr., p. 158; KLAPALEK (1909), p. 18 [Imago]; LESTAGE 

(1917), p. 408. 

Coloration : Head and thorax brownisl1 ; ab::lomen pale, with dark 

brownish markings on the dorsum; gill-lamellce somewhat purplish; 

caudal set<B and legs pale yellowish . 

• S'z'ze: Length of body ................................................. 9·5 111111. 

Length of median caudal seta .............................. 4·0 mm. 

Length of outer caudal set<B.............................. 4·8-5 mm. 

Localz'tz'es : One specimen was obtained under a stone in a small inlet 

creek of Lake Towada, Prov. Rikuchu (KAWAMURA and U f:No, July 

1 925) and the others from a small torrent 'Shirisetunai' near Lake 

Shikotsu, Prov. of Iburi, Hokkaido. 
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7. Genus: Acentrella BENGTSSON (1912)1 

? Acentrella (sp. nov. ?) 

(Plate XVII., falgs. 18, 18a-18k) 

Among numerous mayfly nymphs that were collected by Mr. K. 

lMANISHI during the summer of 1927 in many mountain torrents high 

up on the so-called Japanese Alps, some 97 1-r goo m. above sea level, 

I found a number of nymphs which seem to correspond to the present 

genus Acentrella. Descriptions are given below. 

Descriptz'on : Body elongated and cylindrical, widest across meso-

thorax; thorax somewhat depressed. Hea1 narrower than pronotum, 

face vertical, yellowish, marked with a series of brown spots between 

the eyes as shown in Fig. 18 ; eyes large and lateral; 3 ocelli. Antennae 

robust, X as long as the body. Anterior margin of pronotum excavated, 

lateral margins rounded, pale and marked with brown patterns in the 

middle portio:1. Mesonotum dark brown. Mouth-parts resemble much 

those of BaC'tz's as shown in Figs. 1 Sb, 1 Sc, 1 Sd, r Se, and 1 Sf. Labrum 

(Fig. 1 8b) quadrangular, with rounded frontal margin and armed with 

a series of spines and fringes. Mandibles (Fig. r Sd, I 8e) similar 

in shape to those of Bai:'tl's. Maxillary palpus as long as lacinia, its last 

joint being slightly longer than the proximal one. Labium (Fig. r Sf), 

with palpus 3-jointed, of which the basal joint being nearly as long as 

the distal two together, the last joint short, rounded, conical, acuminate 

at the summit and not dilated distally as in Baeris, and armed with 

short spines ; glossae and paraglossae narrow, the former nearly as long 

as the latter ; prcmentum narrow. 

Abdominal segments yellowish, and some posterior ones, excluding 

the mid-dorsal line, darker ; each segment with a pair of dark-brown 

linear markings on dorsum, but on the last three segments these 

markings change into round spots (Fig. 1 Sg). The ventral side of each 

l) l was unable to see BENG'l'SSON's original description (!912, Entom. Tzdskr. p. IIo). 
Key and description of the nymph are in LF.STAGE's Monograph (1921, p. 248 and 257). 
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segment, excepting the last two, is marked with a pair of two rows of 

brown lanceolate spots (Fig. 1 Sh). Gill-lamellae present on the abdominal 

segments from the 1st to the 7th, small, simple, white broad, elliptical­

ovate in shape, the margin provided with minute long hairs (Fig. 1 7a, 1 7i, 

1 7 j) ; trachea indistinct. 

Legs long and slender (Fig. 1 Sk) ; tarsus Yz as long as tibia, 

both provided with a series of hairs along external margins ; tarsal 

claw :::trong, pointed, armed with 6-S stout inferior teeth and a stiff seta 

near tip (Fig. 1 Sh). 2 caudal setffi, stout, somewhat elastic and longer 

than the entire body. 

Szze : Length of body ............................................. 5' 5-6 mm. 

Length of antennffi.......................................... 1·5-2 n1n1. 

Length of caudal setffi .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. . . 8-S· 5 mm. 

8. Genus: Chirotonetes WALKER (1S53) 

Ny11Zjli: EATON, Rev. l\Ionogr. pp. 203-204; LESTAGE (1917), p. 420 and (192!), 

pp. 262-264. 

Chirotonetes (?)japonicus ULMER (1919) 

(Plate XIII., Fzgs. 14, 14a-140) 

ULMER (1919), pp. 59-51 [Description of the imago]. 

Dcscrzftzon : Head, thorax and abdomen of a beautiful chocolate 

brown, pa~er in legs and ventral side of abdomen ; on the dorsum of 

body a broad white median stripe running· from the \'ertex of hea(1 to 

the last abdominal segment (Fig. I 4). 

Body robust, cylindrical, widest across mesothorax. Head in 

dorsal view nearly semi-circular and remarkably narrowed anteriorly. 

Pronotum narrow, about ~ as long as wide and prominently arched 

above (Fig. I 4 and r 4a). Antennae (Fig. I 4b) long, robust, minutely 

setaceous, 2 basal joints even stouter. l\Iouth-parts hairy as shown 

in Figs. r 4c, I 4d, 14e, 14f, r 4g and 14h. Labrum nearly quadran­

gular, armed with wiry bristles on the outer surface and fringc<1 with 

long hairs around the margins. Mandible thick and broad, the 

l 
1 

J 
l 
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outer canine slender and di- or tri-dentate, the inner one also tridentate ; 

molar small and smooth. Of maxilla, palp11s 2-jointed, hairy ; lacinia 

terminating in a long, straight, sharp spine, and a tuft of gill filaments 

attached to the base. Labium stout, palpus remarkably large and long, 

2-jointed, of which the basal joint is cylindrical, naked, but the distal 

one twice as long as the proximal, with a straight inner margin and an 

arched outer one ancl the exterior border fringed with a line of long 

setae ; paraglossae elongate-triangular m outline, glossae small and 

round-triangular. 

Aklomen corpulent, cylindrical, arched abo\'e, flattened and carinate 

laterally, with strong integuments; postero-lateral angle of hinder segments 

prolonged into a sharp, flat, lateral spiniform process directed backwards 

(Fig. q, 14k). Gills present on the abdominal segments from the 1st to 

the 7th, and covered by stout lamellae. Each protecting lamella nearly 

o\'nill in shap.\ with the outer margin strongly chitinized and armed with 

minute teeth and hairs; a tuft of flat, purplish, 2-3 ramified gill filaments 

attached to the b;:i,sc of the under side of each protecting lamella (Figs. 

1 4!, 14 m, qn and 140 ). 

I ,cgs strong ; each femur marked with 2 dark brown bands on 

the upper sides, tibia and tarsus with only a single black band 

(Figs. 14, 1 -ii and r 4j). Of fore-legs, antero-ventral borders fringed with 

a series of well-developed long seta>, single on tarsi and double on 

tibiae and femora; the distal end of tibia beset with a single long 

strong spine (Fig. 15i); a large tuft of forked gill filaments attached 

to the coxae of fore-legs (Fig. 15i). Caudal setffi thin, rapidly tapering 

toward the encl, closely fringed with tawny hairs which disappear at 

the c1ista\ portion ; several joints at about 3
/ 5 from the base markedly 

darker (Fig. 14) 

Localz'tzcs1 
: The Tcnry(1 River, near Iida, in the southern part of 

the Prov. of Shinano (U {:No, Sept., r 926 ). 

The other localities arc: the Yoda River, Prov. of Shinano ('.\!. 

r) ULMER has stated that Cit. fapomcus is distributed in Japan and Korea and has 

descrihcd that r -¥- and r rJI of the imago were collected at Gifu during April and J\fay. 
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MocHIZUKI, Sept., 191 7); a torrent at Minoo, near Osaka (U f.:No, June, 

1925); a torrent at Kibune, north of Kyoto (Uf.:No, April, 1927); a 

stream at Yamanaka, Prov. of Kaga (Ufoo, July, 1927). 

1Votcs : This nymph is very agile and abounds in our rapid streams. 

The specimen used in the preceding description came from a small creek 

with muddy bottom along the Tenryl1 River. In this locality I have 

observed it swimming skilfully by strokes of its tlat abdomen and power­

ful caudal set<E, anc1 wandering here and there among the submerged 

stones. Sometimes it was found under stones or in the crevic~·s of sub­

merged stones or rocks and often supporting its body with the strong 

fore-legs on the surface of a stone. 

9. Genus: Siphlurus EATON (1868)1 

1~vmplt: EATON, Rev. Monogr., pp. 215-216; E.-PETimSEN (1910), p. 79; 

LESTAGE (1921 ), pp. 264-266. 

Siphlurus (?)alternatus S.w~ 

(P!alc XIV, Figs. 15, 15a-15l) 

Three specimens which were taken by l\fr. l\[. IwAt in 1915 are 

preserve~! in the Otsu Hydrobiological Station. 

In spirit, the body a grayish yellow, legs and seta dirty yellowish. 

,'-,'he: Length of Body ................................................ 15 mm. 

Length of median caudal seta .............................. 6· 5 mm. 

Length of outer caudal set<B ................................. 7 · 4 mm. 

r) S. sapporc11s1s:l\1ATSV~llJKA was described from northern Japan. 

2) EATON, Rev. l\fono~r., p. 219; XEEIH!AM (1901), pp. 423~425. 



Some Japanese Jvfavfly N.,Tmphs. 55 

BIBLIOGRAPHY 

[* Paper which was inacceosiblc to the author] 

1912.* BENcn'SSON, S, "Neue Ephemericlen am Schweden," Entom . .7idskr., Bel. 33, 1912, pp. 

107-1I7. 

1915. Curn1ms, \V. A. "Rearing Experiments and Ecology of Georgian Bay Ephemeridac," 

Supp!. to tlte 47tlt Rept. of' tlte Dept. of' Afarine and .F1'.11zen'es, No. 39b., pp. I 13-

128, Pis. XV-XVI. 

1<)I5a. --" Life-hi5lories of Georgian Bay Epheincridae of the genus lieptagenia." ibrn., pp. 

131-143, Pis. XV-XVIII. 

1917. --"An ecological study of the l\Iayfly Clzirotonetes," Uni7•. of' Toronto Studies, Bio1. 

Ser., No. 17, pp. 43, Pis. I-V. 

1924. Donns, G. S. and F. L. H1sAw, "Ecological studies of Aquatic Imccts, T," Ecolog_y, 

Vol. V., pp. 137-148. 

1924a. --II, Ecology, Vol. V., pp. 262-271. 

1925. --IV, Ecology, Vol. VI., pp. 380-390. 

1924. DRENKELFORT, F. "Nene Bcitriige zur Kenntnis der Biologic und Anatomic von 

S1plt1urtts 1acustn's," Zool.Jalirb., Abt. Anat., Bd. XXIX, SS .527-617, Taf. 40-42, 

1883-88. EATON, A. E. " A Rcvisional Monograph of Recent Ephemcridae," Trans. Linn. 

Soc. London, Zoo!., III, Pts. 1-6. 

1892.* --"On two new and some other Japanese species of Fphemeridae," Entom. Af. Af., 

Vol. xxvrn, pp. 3n-303. 

1910. EsnEN-PETERSEN, P. "Ephemcrida ," in Dm1111arks Fauna, 8. Copenhagen. 1910; pp. 

64-105. 

1918. KAWAMURA, T., D*~?lt&%l!J': (Japanese Freshwater Biology), Vol. I, pp. 255-264, 

Figs. 36 )-369. 

1909. Kr.Al'ALEK, F. "Ephemerida," in BRAUER's S,/sswasserfauna Deutsclz1ands, Heft 8, 

SS. l-32. 

rr117. LESTAGE, J.A. "Contribution it l'etude des larves des Ephemeres palb1rctiqucs," Ann. 

d, Biol. 1acustre, T. VIII, pp. 213-458. 

1919. --"Contribution it l'etude de> larves des EphemerPs pal6arctiqtte5, s6r. II," Ann. d. 

Bz'o!. !acustre, T. IX., pp. 79-182. 

1921. --" Epherneroptcra," in RoussEAU's Les Larves et Nymphe' aqnatiques des Irnccts 

<l'Europc, pp. 162-273. 

1925. --"Contribution it l'etude des larvcs des Epherneres, ser. III., Le group Ephemerel­

lidien," Ann. d. Bz'ol. lacustre, T. XllI, 3/ 4, pp. 229-302. 

1927. --" Une Ephemera nouvelle du Tonkin ct tableau des especes de la faunc orientalP," 

Ann. Soc. ent. Fronce, Vol. XCVI, Aimee 1927, pp. 93-100. 



s6 MAsuz() Ui':No :-

[(J!I, LEUE, F. ·\v. "Beitr'Jge znr Kenntnis der Fphemeriden. Untcrsnchun:~cn iiber di~ 

Larve von Eptagmia sutphurea MuLI.ER," Archiv f. Na!ltrgesrhichte, 19n, 

Suppl. 3. 

r905. MATSUMURA, S. El :;js:'f@i!lfW (One Thousand Imccts of Japan), Vol. I, pp. r59-

r6r, Pl. X, Figs. 8-r2. 

1895. MIAU., L. C. The Natnral Histo1y of Aquatic Tmects. London. Repr. r922, pp. 285-

1913. :MoRt;AN, ANNA H. "A contribution to the biology of :Mayflic;," Ann. Entom. Sor. 

Amenca. Vol. VI, No. 3, pp. 371-413. 

1901. l'\ErmHAM, J. G. and C. BETTEN. "Aquatic Tn;ccts in lhc Adiron~lack;," l\Tew J'ork 

State 1lfuseum, Bull. 47, pp. 4r8-429. 

1905. )iEEDIIAM, J. G. "Mayflies and Midges," New l'ork State 1lfuseu111, Bull. 86, 

Entomol, 23, pp. 17-62. 

r918. --Article: "Aquatic Insects," in \\TARD and \\TJII!'l'l.E: Freshwater Biology, pp. 

876-946. 

1916. NEEDHAM, J. G. and J. T. Lloyd. The Life of Inland Waters. Ithaca. 

r924. NEEDHAM, J. G. and H. E. MURPHY. "Neotropical j\fayflies," JJu!!. L1.ov11 Librm:1', 

No. 24, Entornol. Ser., No. 4. 

r907. S·m1NMANN, P. "Die Tierwelt der Gebirgsb:ichc, Eine faunistisch-hiologi,chc Strnlic," 

Dis.;. Basel, r907, (Ann. Biol. tacustre, II, pp. 30-r50). 

I<)24- TAKAIIASlll, Ymcm. 8 ::f>:filr~'?-~*'fl!l\ (Five new species of :i\Iayflic.s froni Japan), 

Dobutsu,{!'aku-Zassh1; Vol. 36, pp. 377-380. Tokyo. 

I9I2. Uu!ER, G. "H. SAUTER's Formma-Ambcutc, Ephcmcriden," E11tolll. Ab~te?l., I, 1012, 

Nr. I2, pp. 369-375. 

1919. --"Neue Ephemeroptcren," Archi'v. f. Naturgesdzfrhte, 85. Jahrg., A, Heft II, SS. 

1-80. 

1<)20. --" Uebcr die Nymphen ein;ger exotischer Ephemeroptcrcn," in Festsd1rift zur Fe1i:r 

des 60. Gcburtstages von FR. ZscJIOKKE, )Jo. 5. Basel. 

1921, --"Ueber einige Epherneroptcren-Typen iiltcrcr Antoren," Arrln71 f. Nat1trgesr!ui·lt!e, 

87. Jahrg., A, Heft 6, SS. 229-267. 

r924. --" Ephemeropteren von den Snnda·Tmeln uncl den l'hilippinen," 7n·11bia, \'ol. VT, 

No. r, r92+ Batavia. 

1924. --" Epherneroptera," in Scr!llLZE's Bio!o,t;ie der Tiere Deutscli!ands, Tt:il 34, SS. 

r-40. 

r882. VAYSS!ERE, A. "Recherches sur !'organisation des Jaives des Ephemerine.s," Alln. des 

SCI: nat., Zool. et Palfontol., 6" ser., T. XIII, pp. 1-r37. 

r9r3. \\TESENBERG-LUND, C. "Paarung nml Eiablage der Si\sswasserin<cktcn," in AnI>ERIJAL· 

rnrn's .Fortschr. Naturw. Forsch., VIIT, SS. I6r-z86. 

r915. --Imektrivct i Ferskc Vandc. Copenhagen. r915. pp. r8 41. 



Some Japanese ll£ayffy Nymphs. 57 

INDEX 

P.1g1~ l'l-1.ge 
Acentrella 38, 51 E. sapposita 22 

A. sp. 51 E. Sauteri 22 

BAETIDAE 2'">, 37 R. stn"gata 22 

JJaa;, 38, 5') Eplzemere!!a 38, 41 
lJ. bioculatus 50 Ep!t. lon~~.,.icaudata 42 
Caenz~· 38, 47 Eplt. n1:!?'ra ... 42, 44 
C. sp. 47 Eph. trisj>z'nrz 42, 46 
C!tirotonetes 39, 52 Eph. tuberculata? 42, 45 
Clz. japonkus ? 52 EPiIE\tERlllAE 20 

Cl10rotcrpes 38, 40 IfF.l'TACENlll)AE 20, 25 
Cho. tn/urcata 40 Iron 25, 28 
C!vi:'on 38, 48 Iron sp.? 28 
Cl. diptemm 49 Parale pto pltlebirz 38, 39 
Ecdyurus 26, 3'' P. rincta? 39 
Ee. japonicus 3') Potrzmanthodcs 25 
Ee. _yoshidae ... 3'.> Po~111nitarsis slu:Rae 20 

Ee. n. sp.? 3r Potamanthus ... 20, 23 
Ee. Xo. l 32 P . .for11zosus 25 
Ee. :No. 2 33 Po. luteus 23 
J•peorzts 26, 33 Potamantlms sp. 2" ) 

Ep. ikanoni1· ... 33 l\)hithrog·f'lZa ... 2.s, 2(> 

Ep. latijolzion 34 Rlz. faponica ... 26 

Ep. torrentzimz 34 R!t. sp. ·-· 27 
Ephemera 20, 21 Siphlurus 39, 54 
E. farmosona 22 S. alternatus? 54 
E. japom'crz 21, 22 S. sapporcns1» 54 
E. orimta!z:1· 22 



58 

Fig. I. 

Fig. Ia. 

Fig. lb. 

Fig. re. 

Fig. rd. 

Fig. Ie. 

Fig. If. 

Fig. Ig. 

Fig. 2. 

F'i~. 2a. 

Fig. 2b. 

Fig. 2C. 

Fig. 2d. 

Fig. 2e. 

MAsuzo U f.:No :-

EXPLANATION OF PLATES 

Plate III. 

Ep!1emera fapomra? 

Kymph, dorsal view, 2 '/,. Fig. Ih. Labium, upper view. x20. 

Abdomen, ventral view, xz '/, .. Fig. ri. Hypopharynx, X40. 

Right antenna, x rz. 

L-ibrum, x20. 

Left mandible, x16. 

Right mandible, x 16. 

Maxilla, x20. 

Labium, under view. x2u. 

Nymph, dorsal view, x9. 

Right antenna, x20. 

Labrum, x25. 

}Mandibles, x25. 

Left maxilla, x25. 

Fig. 1j. Right 1st l'",;, xs. 

Fig. Ik. Right 2nd leg, x8. 

Fig. Ii. Right 3rd leg, xs. 

Fig. Im. Right 2nd gill lamella, x 12. 

Fig. In. Right 1st gill lamclla, xzo. 

Plate IV. 

Potamanthus luteus. 

Fig. 2f. Labium, t;nder view, X 25. 

Fig. zg. Hypopharynx, X 25. 

Fig. 2h. Right rst leg, X 12. 

Fig. 2i. Gill latnella of 2nd segment, (left), 

x20. 

Rhithrogena faponica. 

Fig. 3. Nymph, dorsal view, X 9. 

Fig. 3a. Right antenna, X 20. 

Fig. 3c. } 

Fig. 3d. 
Mandibles, X 40. 

Fig. 3b. Labrum, X 40, 

Fig. 3g. Hypopharyn x, x20. 

Fig. 3h. Right 2nd leg, x 12. 

Fig. 3i. Nymph, ventral view, 

Fig. 3e. Maxilla, X 20. 

Fig. 3f. Labium, X r(,, 

Plate V. 

Rhithrogena faponka. 

(claw, x50) 

X9. 

Fig. 3j. Left lst gill lamella, X 16. 

Fig. 3k. Left 2nd gill lamclla, X 16. 

Fig. 31. Right :)Hl gill lamclla, X 16. 

Fig. 3m. Left 6th gill lamclla, X 16. 

Fig. )n. Left 7th gill lamella, X 16. 

l 
J 



Fig. 4· 

Fig. 4a. 

Fig. 4h. 

Fig. 'IC· 

Fig. 4d. 

Fig. 4e. 

Fig. 4j. 

Fig. 4k. 

Fig. 41. 

Fig. 5· 

Fig. 5a. 

Fig. 5b. 

Fi5. 5c. 

Fig. 5d. 

Fi~. 5c. 

Fig. sf. 

Fig-. 6. 

Fi~. Ca. 

Fig. Cb. 

Fig. (ic, 

Fig. 6d. 

Fig. Ge. 

Fig. 6f. 

Fig. 6g. 
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Nymph, dorsal view, x3. 

II cad, dorsal view, X8. 

Right antenna, xzn. 

I~•brum, X42. 

}ivrandibles, x20. 

Nymph, ventral view, X3. 

Left rst gill lamclla, X I2, 

Left 2nd gill larnclla, xrCi. 

iron sp.? 

Fig. 4f. Maxilla, x20. 

Fig. 4g. La hi urn, xr6. 

Fig. 4h. Hypopha~ynx, x20. 

Fig. 4i. Right Ist ]cg, xs; claw, xso 

Plate VI. 

hon sp. !' 

Fig. 4m. Left 6th gill lamella, X rC. 

Fi,g. 4n. Left 7th gill lamella, X r6. 

E('{f:1'11rus faponif'us 

Nymph, dorsal view, X2 'I,. Fig. 5g. Hypcpharynx, x 16. 

Right antenna, x20. 

Labrum, x 16, 

Right mandible, xzo. 

Left mandible, x20. 

Right maxilla, x20. 

Lahium, x16. 

Nymph, dorsal view, X4. 

Right antenna, x20. 

Labrum, x20. 

Right mandible, x20. 

Left mandible, x20. 

Left maxilla, xzo. 

Labium, under viEw, x20. 

11 , upper view, X 20, 

Fig. 5h. Right rst leg, xs; claw, x 50. 

Fig. 5i. Claw of right 'rd ,) leg, x50. 

Fig. 5j. Right rst gill lamella, x20. 

Fig. 5k. Right 3rd gill lamella, x20. 

Fig. 51. Right Cth gill lam ell a, x20. 

Fig. 5m. Right 7th gill lamella, x20. 

Plate VII, 

Epeoms !abfalium. 

Fig. Gi. Right rst leg, X 8; claw, X 42. 

Fig. (, j. Right 2nd leg, X 8. 

Fig. 6k. Right rst gill lamella, X 1Ci. 

Fig. 61. Right yd gill lamella, X 12. 

Fig. 6m. Right 6th gill larnella, X 12. 

Fig. 6n. Right 7th gill larnella, X r 2. 

Fig. ()o, Poslcrior part of alH]on1cn (gills 

removed), XS. 

Fig. 6h. Hypapharynx, X 20. 
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Plate VIII. 

I'amleptopldcbia rinrta? 

Fig. 7. Nymph, dorsal vie\v, X4- (caudal Fig. 7e. Left maxilla, xzo. 

setre broken off). Fig. 7f. Labium, x20. 

Fig. 7a. Right antenna, X42. Fig. 7g. Hypopharynx, x20. 

Fig. /b. Labmm, xzo. Fig. 7h. Right Ist leg, x 12. 

Fig. 7c. Right mandible, x20. Fig. 7i. Left Ist gill lame1la, x20. 

Fig. 7d. Left mandible, x20. Fig. 7 j. Left 2nd gill lam ell a, xzo. 

Rp!ze111ere1!a !ongiraudata. 

Fig. 8. Nymph, dorsal view, X4. Fig. 8j. ("ill bmella on 4th scgn1ent, 

Fig. Sa. Left antenna, xzo. x 12, 

Fig. Si. Gill lamella on yd segment, (right), Fig. 8k, Gill lamella on /th scg1ncnt, 

X I2. x 12. 

Fig. SI. Right Ist le<~, x 12, 

Plate IX. 

Rp!umerella !onpiraudata. 

Fig. Sb. Lqhmm, x20. 

Fig. Sc. 
} :Mandibles, 

Fig. Sd. 
x20. 

Fig. Se. } 
Maxilla, X 20. 

Fig. Sf. 

Fig. Sg. Labium, X 20. 

Fig. 8h. Hypopharynx, X 20. 

Ephemerella nigm. 

Fig. 9. Nymph, dmsal view, X 4. 

Fig. 9~. Right antenna, X 20. 

Fig. 9b. Labrum, x25. 

Fig. 9c. } 

Fig. gd. 
Mandible;, X 25. 

Fig. 9e. Maxilla, X25. 

Fig. gf. Labium, X25. 

Fig. 9g. Hypopharynx, X25. 

Fig. 9h. Right rst leg, X 12; claw, X 42. 

Fig. 9i. Claw of right 3rd leg, X 42. 

Fig. 9j. Abdomen, dorsal view, X 5. (ril!ht 

gill lamclbe removed). 

Fig. 9k. Left gill lamella on yd segment, 

x25. 

Fig. 91. Left gill larnella on 6th segment, 

x25. 

Fig. 9m. Left gill Jamella on /th s~gmcnt, 

x25. 

Fig. 911. A part of caudal scta, X 42. 
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Plate X. 

E'plzemerella tuberculata .? 

Fi~',· ro. lkad arnl fore-kg, X 8. Fig. roa, Claw of right rst leg, X 42. 

Fig. I I, :l\ymph, <lur:;al view, xs. 

Fi~. Ila, Hea<l, <lorsal view, xs. 

Fig. uh. Right antenna, xzo. 

Fig. Ile. Labrum, X42. 

Fig. IId, 
} Mandibles, 

Fig. !IC, 
X42. 

Fig. uf. Maxilla, x42. 

Fig. Ilg. Labium, x42. 

Fig. IIh. Hypopharynx, x42. 

Fig. Iii. Right IS~ leg, XS; claw, 

Fig. 12, ]'\ ymph, <lornal vi cw, X4. 

Fig. rza. Head, frontal view, XIZ. 

Fi~. 12h. Antenna, x 12; distal 

x25. 

Fi~. 12C, 1.ahnnn, x25. 

Fi~. 12d. 

} Mandih~cs, 
Fig. I2c. 

x25. 

Fig. 12f. Maxilla, x25. 

Fig. 12~. La hi um, xso. 

Fig. 12h. ITypopharynx, XS'J, 

Fig. I_)· ;'\Jyrnph, llu1sal vic:\v, x6 

Fil!. 13,1. Ri~h!" ~mtcnna, x 12. 

Fig. 13h. I.abrum, x42, 

Ep!zemerella tn;·pina. 

x20. 

Fig. I I j. Right 2n<l leg, X 8. 

Fig. uk. Left gill lamella on 4th segment, 

x25. 

Fig. r 11. Left gill lamella on 5th segment, 

x25. 

Fig. I rm. Left gill lamella on 6th segment, 

x25. 

Fig. r In. Left gill Jamella on 7th segment, 

x25. 

Plate XI. 

C!oeim dpterum 

Fig. rzi. Right rst leg, XI2. 

Fig. IZj. Left rst gill lamclla, xzo. 

part, Fig. rzk. Left 2nd gill larnella, x20. 

Fig. 12 I. Left yd gill lamella, xzo. 

Fig. 12m. Left 4th gill lamella, xzo. 

Fig. I2n, Left 6th gill larnella, xzo. 

1~--ig. IZO. Left 7th gill lame!la, xzo. 

Fig. I2p. Hi ndm03t segment and basal parts 

of caudal selre, x20. 

Plate XII. 

Baetis b!'ocula tus. 

Fig. 13c. ;\Ian<lible, X42. 

Fi<T. 
"' 

r3d. Maxilla, x42. 

Fig. 13c. Labium, X42. 
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Fig. l 3f. Hypopharynx, X42. Fig. l 3k. Left 4th gill lamella, X20. 

Fig. l3g. Left lst leg, X r2; claw, x20. Fig. 13 I. Left 5th gill lamella, xzo. 

Fig. l3h. Left lst gill lamella, x20. F;g. l 3m. Left 6th gill lamclla, x20. 

Fig. l) i. Left 2nd gill lamclla, xzo. I1~ig. l3n. Left 7th gill lamclla, xzo. 

Fig. l 3 j. Left yd gill lamella, xzo. 

Plate XIII. 

Clzirotonetes japonicus ? 

Fig. 14. Nymph, dorsal view (left 5th-7th Fig. l4h. Hypopharynx, xzo. 

gill lamcllac removed), X4. Fig. 14 i. Left Ist leg. Xr6. 

Fig. l 4a. Anterior part of body, lateral Fig. qj. Right 2nd leg, x t6. 

view, x4. Fig. 14k. Abdominal segments VII, vnr, 

Fig. l4b. Left antenna, x20. and IX, lateral view, xs. 

Fig. l4c. Labrum, x20. Fig. 14 l. Right l st gill, x20. 

Fig. l4d. 
}Mandibles, 

Fig. l4m. Right 2nd gill xzo. 

Fig. 
xzo. 

Fig. Right Jrd gill, 14e. 14n. x20. 

Fig. l 4f. Maxilla, xzo. Fig. 140. Right 7th gill, xzo. 

Fig. 14g. Labium, xzo. 

Plate XIV. 

Siplilurus alternatus? 

Fig. 15. Nymph, dorsal view, x ). Fig. 15g . Hypopharynx, xzo. 

Fig. l5a. . Right antenna, x20. Fig. I 5h. Right lst leg, x12. 

Fig. 15b. Labrum, x20. Fig. 15 i. Left l st gill lamella, x16. 

Fig. 15c. 
}Mandibles, 

Fig. 15d. 

Fig. 15j. Left znc! gill lamclla, xzo. 

Fig. I 5k. Left 4th gill lamella, x 16. 

Fig. 15c. J\laxilla, x20. Fig. 15 J. Right 7th gill lamella, xr6. 

Fig-. 15f. Labium, xzo. 

Plate XV. 

Cltoroterpes tnficrcata. 

Fig. 16. Nymph, dorsal view, x 18. Fig. 16c. 
} Mandibles, 

Fig. 16a. Labrum, x55. Fig. 16d. X55. 

Fig. l6b. J\laxil!a, X55. Fig. 16c. Labium, X55. 
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Fig. 16f. Left 3rd leg, X 26. 

Fig. 16g. Claw, X 170, 

Fig. 16h. Right 1st gill lamella, X SS· 

Fig. I 7, Nymph, dorsal view, XI8. 

Fig. 17a. Head, dorsal view, x26. 

Fig. 17b. Antenna, xss. 

Fig. I 7c, Labrum, XIIO, 

Fig. 1 7d. Mandible, x110. 

Fig. 17e. Maxilla, XIIO, 

Fig. I 7f. Labium, XIIO, 

Fig. 17g. Hypopharynx, x110. 

Fig. I8a, Head, dorsal view, x18. 

Fig. 18b. Lah rum, x8o. 

Fig. r8c. Maxilla, x8o. 

Fig. 18d. 
}Mandibles, 

Fig. r8e. 
x8o. 

Fig. 18f. Labium, X8o. 

Fig. 16 i. Left 2nd gill lamella, X 55. 

Fig. 16j. Left 5th gi!l lamella, X SS· 

Plate XVI. 

Camis sp. 

Fig. I 7 h. Abdomen, dorsal view ; right gill 

lamellae removed, X 26. 

Fig. I 7 i. Left 1st gill, X So, 

Fig. I 7 j. Right 2nd elytroid gill cover, 

dorsal view, X 55. 

Fig. I jk. Right 3rd gill, X 80. 

Fig. 17 I. Right 4th gill, X 80. 

Fig. 17m. Right Ist leg, X SS· 

Plate XVII. 

? Acentnl!a sp. 

Fig. r8g. Abdomen, dorsal view, X 18. 

Fig. 18h. Abdomen, ventral view, X 18. 

Fig. 18 i. Right 4th gill lamella, X 80. 

Fig. 18j. Right 1st gill Jamella, X8o. 

Fig. 18k. Right Ist leg, X 18; claw, X 170. 



l\Icm. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. III. 

M. UENO dclin. UENO: Japanese Mayfly Nymphs. 

Ephemera (P )faponica. 



Mcm. Coll. Sci. Kyoto Imp. TJniv., Ser. B, Vol. IV. Pl. IV. 

M. UENO ddin, UENO: Japanese Mayfly Nymphs. 

2, w -2z: Pota111antlms !uteus; 3, 3a-3.f. Rhz!hrogena faponica. 



]\'fem. Coll. Sci. Kyoto Imp U . . mv., Ser B V . ' ol. IV. Pl. V. 

M. UF.No <lelin 

3z-3n. Rlnrh utNo·J 
. zrog-c11a /aj;omc . . ,ipanese Mayfly Nymphs 

a' 4, ..ia · · -41. Iron sj;. f! 



Mem. Cnll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. 
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M. Urmo <ldin . 

5k 

Pl. VI. 

4n 

U.ENo: Japanese Mayfly N"ymphs. 

..if-c171. fro11 sfi.?; 5. 5a-5m. Ecdyurus fapomcus. 



"'.\fem. Coll. Sci. Kyoto Imp. Univ., Ser. R, Yo!. IV. 

:!'.I. UENO ddin. 

Epcoms !atij'o!zimz. 

Pl. VII. 
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·~ 
6n 50 

UF.No: Jap~nesc Mayfly Nymph;. 



l\Tem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. VIII. 

~ 
Bk 

l\f. Uf.:No delin. UE:No: Japanese Mayfly Nymphs. 

7, 7a-7;. ParalrjJtoPhkbza dnrta?; 8, Sa, 81'-Sl. Ephemerella longica?tdata. 
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l\Icm. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. IX. 

gm 

M. UE:No delin. UENO: Japanese Mayfly Nymphs. 

Sc-Sh. Epltcmcrel!a !ongicaudata; 9, ga-gn. Ephemerel!a nigra: 



Mcm. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. X. 

M. UE:NO cklin. UENO: Japanese Mayfly Nymphs. 

1 o, 1 oa. Ep/ic111crcl!a tubercu!ata .'!; r r, 1 ra- r r n. Ephemere!!a trispina. 
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12b 

12h 

\W 

120 

M. UENO dclin. UENO: Japanese Mayfly Nymphs. 

C!oe'on dipterum. 



Mern. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. XII. 

M. UENO delin. UENO: Japanese Mayfly Nymph>. 

BaC'tzs br'oculatus. 



Mem. Coll. Sci. Kyoto Imp. Univ., s~r. B, Vol. IV. Pl. XIII. 

1\1. UENO dclii.. UENO: Japanese l\fayfly Nymphs. 

CJzzrotonctes ;aponzcus }' 



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. XIV. 

M. Uf.:NO clc]in. UENO: Jap:mese Mayfly Nymphs. 

Siplzlurus alternatus .f! 
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16 

l6h 

M. UE:!'!O clclin. UE:No: Japanese Mayfly Nymphs. 

Clzoroterpcs trifureata. 
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17i 

··~ 
=-t ·. 

M. UENO clclin. UENO: Japanese Mayfly Nymphs. 

Cacnts sf!. 



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl. XVII. 

J8b 

M. UENO delin. UENO: Japanese Mayfly Nymphs. 

? Acentrella (n. sp. ?). 
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